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DETERMINATION OF THE ENVIRONMENTAL
TAX ON THE BASIS OF MODIFIED INPUT-
OUTPUT LEONTIEF-FORD MODEL

O6’ckmom docniocenis € nianyeanis 6UpoOHUYOL OLANbHOCTIL, SKe CMAGUMb 34 MeMY Y3200UMU eKoL02iuni ma
CeKOHOMIUNT KpUumepii po3eumxy <npupooa-eupoonuymeos. QO0num 3 Hatbiivi npoOIeMHUX MICUD Y 6UPOOHUYMET
€ 8PAXYBAHHS €KOJL0ZIUHO20 PAKMOPY, OCKLILKU BUPOOHUUA OISATOHICTID YUHUND HE2AMUBHULL NIUE HA HABKOJUULHE
cepedosuiye. OcobUB0 BANCTUBUM € SMEHULEHHS YACTIKU NAPHUKOBUX 24318 I GUKUOAX UPOCHUUUX NIONPUEMCE.

B x00i docnidacenis suxopucmosysanucs nioxodu 0o moderosamnis supooHuyol isibHocmi Ha 0CHo8i Midc-
2a1Y36020 OANANCY 3 YPAXYBAHHAM CKOJ02IUHOT CKAAO0BOL.

Ompumarno modugikosany exonozo-ekoHomiuny modersv Jeonmvesa-Dopda 0ns 6unadxy posuwupenns mixc-
2071366020 6ANANCY 3 YPAXYBAUHAM HOGOI 2anys3i, w0 30IUCHIOE NePepodKy NAPHUKOBUX 2a43i8. 3aNPONOHOBANA
MOOeNb M€, 30Kpema, 0COONUBICMb, W0 00360LAE PO3ZIAOAMU NPOUEC SHUUEHNA NAPHUKOBUX 24318 AK OKpeMmy
2aY3b BUPOOHUYMEBA, HEPOIPUBHO NOB SI3AHY MINCZANY3CBUMU 36 A3KAMU 3 THUUMU 2ANY3AMU.

IIposedeno pospaxynxu 3a pearvrumi OGHUMU HA OCHOSI madauui mixczanysecozo 6anancy 3a 2016 pix. Cghop-
MOBAHO AzZPez08any MAMPUUIO NPIMUX SUMPATM 3 BUOLIEHHAM 8 OCHOBHUX 2a1y3ell.

3asosaxu yvomy 3abesneuyemoes MOJNCIUBICMb OMPUMAHHA Y AGHOMY 6UZAA0L Popmyau O eidwyKanns ado
OUIHKU BeIUMUNU eKOJL02IUH020 NOOAMKY 6 3aLexcHocmi 610 3abpydnenocmi mexnonozii. Y docaidxcenni 3sedeno
moougpixosaiy modenn Jleonmvesa-Dopoa, w0 6paxosye nossy ma QYHKUIOHYeants Ho8oi 2aiy3si, axa 30ICHI0E
SHUWENHHS NAPHUKOBUX 24318, 00 cmamuunoi Modeni miiczanyseeozo barancy. B pesyromami pospaxynxie 6yiu
OMPUMAHT MATPUUSE NPSIMUX TNEXHOLOZIUHUX BUMPAT MA MAMPUUSL NPUPOCTIE NPAMUX BUMPAT NPU 68€0CHH
10601 2any3si. Pospaxosano uiny ocnosnoi npodyxuyii i eapmicmo suuuenns 3abpyomosauis. Y nopienanni 3 ana-
JOZIHUMU BIOOMUMU MOOCTAMU MONCHA 3POOUMU BUCHOBOK, W0 3ANPONOHOBANA MOJelb 3abes3neuye nepesazi
npU BUPAXYEanHi Niamu 3a 3a0pyoHenns. B pesyiomami 6U3HAUEHO 8EIUMUHY CMABKU €KOJ0ZIYHOZ0 NOOAMKY,
aKa epaxosye sabpyonenicmo supobuuymsa. Ile cnpusmume 6invw Payionarviomy npupoooKoPUCMYBANio ma,
6101061010, 3MeHULeNHIO BUKUOIE NAPHUKOBUX 24316 Y ammochepy.

KmouoBi cnosa: ¢x0/1020-exonomiuie MOOCIIOBANI, CINANUTL PO3CUMOK, Mijczanyseeuti 6ananc, modein Jeon-
moesa-Dopda, emicis napHuKosuUx 2asie.
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— harmonization of financial streams from development
with climate change counteractions and low greenhouse
gas emissions.

It is possible to mark, taking into account the stated

1. Introduction

Problems of rational environmental management and
environmental protection remain actual for many years.

The economic activity has a negative influence on the
environment that is why there are questions about taking
into account the ecological factor at planning of produc-
tive activity. At present considerable money on preven-
ting of negative influence on an environment is spent, in
particular it touches building of sewage treatment plants.
One of the major factors influencing the environment of
human existence, as well as the nature in general is the
pollution of the air, thus considerable part in emissions
have greenhouse gases. For example, emissions of certain
pollutants and greenhouse gases into the atmosphere in 2016
amounted to 3078.1 thousand tons, which was 107.7 %
compared to 2015, that is, there is a tendency to emis-
sions increase.

According to the Paris Climatic Agreement [1], the
main objective is to:

— strengthen the implementation of the Framework

Convention on Climate Change by maintaining the

increase of the average world temperature;

— support of climate change counteractions, develop-

ment of low greenhouse gas emissions in a way that

does not threaten the production of food;

higher, that a theme of this research is actual.

2. The ohject of research
and its technological audit

The object of the research is determination of the eco-
logical tax rate at planning of production activities, which
aims to harmonize the ecological and economic criteria
for the development of «nature-productions.

One of the most problematic places in production
is taking into account the ecological factor, as the eco-
nomic activity has a negative influence on the envi-
ronment. Particularly important is the reduction of the
part of greenhouse gases in emissions from industrial
enterprises.

In order to form an effective rate of ecological tax,
research was conducted on the basis of input-output eco-
logical-economic Leontief-Ford model. The introduction
of a tax rate that takes into account the pollution of
production will contribute to a more rational use of the
environment and, accordingly, to reduce greenhouse gas
emissions into the atmosphere.
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3. The aim and ohjectives of research

The aim of research is creation of an effective ecologi-
cal tax rate. To achieve this goal, the following scientific
tasks have been identified:

1. To modify Leontief-Ford’s model taking into account
new greenhouse gas-destroying industry.

2. To make calculations based on the inter-branch ba-
lance for 2016.

3. To determine the size of the ecological tax.

4. Research of existing solutions
of the prohlem

Problems of ecological-economic modeling and taking
into account the negative influence on the environment in-
terested many scientists. For example, in the proceedings [2]
it is proposed to examine a new separate branch in an
inter-branch ecological-economic model that recycles waste.
At the proceedings [3] the methodological issues of the
economic-mathematical modeling of steady development are
investigated. They include the systematic consideration of
economic and ecological problems, and economic growth,
which are associated with the state of the environment,
first of all, with the use of exhaustive natural resources
and the purification of the environment from the pollu-
tion. The inter-branch models that develop and generalize
the Leontief-Ford model are described. The following are
macro models of sustainable development. The aggregated
dynamic models of ecologically friendly technologies based
on the kinetic model of Mono-Jerusalimsky have been
constructed. Market mechanism of ecological-economic in-
teraction is proposed. A wide spectrum of questions and
methods is surveyed that allow taking into account the
influence of the environment on economic development.

In the proceedings [4], which is devoted to the esti-
mation of the ecological economy, including greenhouse
gas emissions per person and unit of GDP it is offered to
include the index of productive costs on an environment.
The authors assume the modernization of the Leontief-
Ford inter-branch balance model by means of an economic
evaluation of the influence of environmental pollution.

The proceedings [5] explore the potential of combining
of two ecological and economic methods: the analysis of
inter-branch balance and the using of decision support
systems. Firmness of investments in various sectors of
the economy in order to minimize the use of resources
and emissions generation is evaluated.

In [6], Leontief ecological model is surveyed. It is the
model of inter-branch balance that is increased due to
sectors that create and reduce pollution. In literature, it
is possible to find two formulations of this model. In one
formulation, an exogenously introduced vector of permis-
sible level of pollutants (ecological standards) as the nega-
tive variable on the right side of the model is surveyed.
Another formulation implies that each branch excludes
a specific proportion of the pollution it creates, so that
the proportions of gross pollutants to be processed by each
sector are introduced as given parameters. Even if levels
of production and emission reductions in the two different
formulations of the model are the same, the solution of
the dual or price model is different in cases where some
pure pollution remains indestructible. Analytical relations
between two price models are established. Both models,

formulated in the form of linear programming problems,
are expanded by calculating the costs of emissions into
untreated pollution.

At the proceedings [7—10] modification of the Leontief
model is surveyed. It takes into account pollution, its sys-
tematic formulation and its surveyed properties. And [11]
proposes methodology that defines the main productive
links between the activity industries that deal with CO,
emissions and are used in the Spanish economy. This in-
dicates that emissions are related to productive intercon-
nections in an economy, the intensity of CO, emissions
sectors and the structure of the final demand of different
sectors. Formal analysis of these factors is carried out
using the system «cost-release» in connection with the
analysis of sensitivity and linear programming methods.
It is shown that the most intense industrial relations in
Spain are connected with CO; emissions. Such review of
key relationships contributes to identifying key sectors of
economy and contributes to the development of effective
political measures to reduce emissions.

[12] argues that waste utilization reduces the amount
of waste that is burned and/or collected at landfills and
also reduces emissions from these sources, but it generates
waste and emissions from its own sources. A static inter-
branch model is surveyed for the analysis of the economic
and ecological consequences of waste recycling that takes
into account different kinds of waste processing. Waste
can be divided into two main categories, depending on
the method of their formation:

1) those which are formed as «unwanted» by-products
during the production process, such as waste water or sludge;

2) those that were originally manufactured as goods
but returned as waste over time, for example, waste paper
or discarded consumer goods of long-term use.

In this proceeding, considerable attention is paid to
the second category of waste. This category of waste is
usually distributed across a wide geographic area, since
it is formed at the place of final consumption, while the
first is produced at the place of production. Collection
and recycling of waste are considered as separate activi-
ties. As an empirical illustration, a numerical example is
presented for recycling waste paper based on the data for
Denmark, and analyzed the effects of alternative scenarios
for the processing of industrial activities and CO,. emis-
sions. Each scenario consists of a set of parameters related
to the proportion of processed goods in the total volume,
the efficiency of waste collection and the efficiency of the
processing technology.

In [13] it is marked that emissions of waste in the
economy are largely determined by models of technologies,
institutions and lifestyles. The mathematical model (cost-
release of waste) is presented, which gives a simple ana-
lytical representation of this interdependence. This model
was used to assess the influence of alternative methods
of waste disposal and recycling at the level of indus-
trial production, landfill consumption and carbon dioxide
emissions, as well as to analyze the overall dependence of
individual industries. It has been found that a systematic
combination of options can be effective in reducing overall
carbon dioxide emissions.

Thus, the results of the analysis allow to make a con-
clusion that the expansion of existing models in terms of
ecological balance is necessary to find effective solutions
for the management of ecological and economic systems.

4
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5. Methods of research

To achieve the set aim, in determining the formulated
tasks, their formulation and resolution, the following gen-
eral scientific and special methods of research were used:

— the method of theoretical generalization — to clarify

the conceptual apparatus, the essence of the modeling

of inter-branch relations and the identification of its
features;

— methods of analysis and synthesis — to identify the

individual factors that affect the production activities

and construction of the inter-branch model;

— monographic method — to study existing solutions

to the problem;

— methods of analogies and comparative comparisons

— for the consideration of the classical Leontief-Ford

model and its modification;

— method of system analysis — for establishing struc-

tural relations between elements of the investigated

ecological-economic system;

— matrix analysis method — for studying the interrela-

tions between branches of the economy using matrix

modeling.

6. Research results

The classical model of Leontief-Ford, as a rule, is con-
sidered as:

Xy = Any + Ay + Yy,

Xy = Apxy + A Xy = Y, (1)
where x1:(x},xf,...,x1”)T — vector-column of production
volumes of the main group of industries; y, = (y},yf,...,y{’)l -
vector-column of final production of the main group of
industries; A;; = (a}f): — square matrix of the coefficients of
the products direct costs i on the output of the product
unit j; x, :(x},xzz,...,xg” )T — vector-column of the destroyed
pollutants volumes; y, =(y§,y§,...,y§")l — vector-column of
the undestroyed pollutants volumes; A, =(al?)’" - a rec-
tangular matrix of direct products costs i the destruction
of the pollutant unit /; A, = (a,'j-1):"j'i1 — a rectangular matrix
of direct pollutant products ¢ per unit of production j;
Ay = (af,z):" — square matrix of the direct pollutants output ¢
when destroying the pollutant unit /.

Let’s suppose that there is only one pollutant — green-
house gases in the equivalent CO,. Let’s introduce a new
industry — an industry that eliminates greenhouse gases. At
the same time, in the process of production, that is, during
the destruction of greenhouse gases, a new pollution can
be created. Then instead of the vector x, = (x%,x%,...,x;" )T in
the corresponding model, we will consider x,.; — the amount
of destroyed greenhouse gases, y,,; — the amount of inde-
structible greenhouse gases. Then the corresponding Leontief-
Ford model will be the next:

x=Ax+ux,,+y,

Kt = OX + WXt = Y- (2)

On the basis of inter-branch balance data for 2016 the
corresponding aggregate matrix of direct costs was formed.
There are 8 branches selected in this matrix:

3 — processing industry;

4 — supply of electricity, gas, steam and air conditioned,;

5 — water supply, sewage, waste management;

6 — construction;

7 — transport, warehousing, postal and courier activities;

8 — other types of economic activity. In the notation
of the classical model.

In symbols of the classical model A;;=A (square matrix
8x8), x;=x, y;=y. In the role of matrix A, (size 8x1)
will be the vector-column of the cost of each type of
product that is required to destroy the unit of pollu-
tion (greenhouse gases) u=(u1,u2,...,un)T20. The mat-
rix Ay (size 1x8) acts v=(0v;,0,,..,0,)20 — the vector-row
of greenhouse gas emissions at producing units of each
type of products. In the role of matrix A, (size 1x1)
there will be a matrix of greenhouse gas emissions when
the unit of pollution is destroyed 0<w<1.

Using the methodology offered in the proceedings [2],
let’s reduce this Leontief-Ford model, taking into account
the appearance and functioning of a new industry — the
destruction of greenhouse gases, to a static model of
inter-branch balance. In this case, the matrix of direct
costs A will increase AA, respectively, the matrix of full
costs B=(E—-A)"' will gain AB. As it is known that for
matrixes A and B is fair correlation A=E-B!, we
can find a formula for calculating the increment AB. For
this purpose it is necessary to write down correlation
for B+AB: B+AB=(E—(A+AA))", where we have AB=
=(E-(A+AA))" =B or AB=(B"'—AA)" —B. For ecasiness
to use of this formula for calculation let’s write it in the
next form AB= (E—AAB)71—E B.

According to [14], in case where D is a non-singular
matrix, for which the inverse matrix is known, ¥ — a certain
column, v — a certain line, C=D+uv is a fair formula:

1
€t =D = DtueD”, (3)

where y=1+0vD"'u. Accordingly let’s assume that y=0.
Firstly let’s denote x,,; from the second equalization
of model (2):

1

X = 1_w(vx_yn+1)y (4)
and substitute in the first equalization of system:
u
x=Ax+1_ (0 = Yot )+ 1, (5)
obtain:
P u 6
YE\ AT T P TY T Y (6)
Let’s consider that:
AA e A “ 7
=Tw M= Y )

In [2] wit is possible to see that for the given model
calculations can be done according to the formula:

1 — agriculture, forestry and fisheries; _ BuuB
- ) AB=——r. (8)
2 — mining and quarrying; 1-w—-ovBu
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Let’s make the corresponding calculations according to
the data of the inter-branch balance of Ukraine for 2016 [15].
For this purpose, a matrix of direct technological losses
(matrix A) was constructed, which is given in Table 1.

The coefficients of the cost matrix of each of the 8 indus-
tries per unit of greenhouse gas utilization in the equivalent
of CO, are calculated on the basis of [16]:

u=(0; 0.00302; 0.09870; 0.03457; 0.00031; 0; 0; 0)".

Let’s consider that elimination of pollutants takes place
in an indissoluble technological process «producing of pro-
ducts + elimination of pollutants». In this case, the de-
preciation of equipment of auxiliary production, the salary
and the additional product of this production, is the result
of the elimination of pollutants consisting of only material
costs. Therefore, the conditionally clean production coef-
ficient of auxiliary production equals 0. Such supposition
allows expecting from a model (10) both the cost of basic

The coefficients of the matrix of emis-

products and the cost of eliminating pollutants.

sions per unit of manufactured products of Tahle 1
each of the 8 branches: The coefficients of the matrix of direct costs
Consumers-
_ 0.00182; 0.01754; 0.03779; 0.46950; industries
0.01074; 0.00064; 0.01988; 0.00309 ) ! 2 3 4 5 6 7 8
Producers-
industries
Coefficient of CO, emissions per unit 1 0.21560|0.00163 | 0.06723 | 0.00100 | 0.00065 | 0.00096 | 0.01335 |0.01533
of iOQ utﬂlﬁstl‘fm ?:101;97735& i of 2 0.006640.08883 | 0.07750|0.35295 | 0.00742 0.03355 | 0.08066 | 0.00395
S ares OI calculations, (& a X O
full costs B (Table 2) and the matrix of in- 3 0.22237 |0.15696 |0.28876 | 0.12082 | 0.29897 | 0.46075 | 0.18372 |0.09215
cremental direct costs were introduced when 4 0.01223 |0.09155 |0.03500 | 0.08966 | 0.14216 |0.00972 | 0.05323 | 0.02095
introducing a new industry AB (Table 3). 5 0.00047|0.001220.00125 |0.02731 |0.03786 |0.00155 |0.00169 {0.00252
d Thj dL}al fmoghel LOf 12Fe;-£ru;ch j’rll?e 6 0.00150 |0.00563 |0.00192 |0.00505 |0.00639 | 0.18023 |0.01268 |0.01140
epenaencies 1or ¢ Leontier-rora model in
ths classical formulation has the next form: 7 0.03751 [0.07150|0.03610 |0.00362 |0.01341 |0.00476 | 0.05926 |0.01917
8 0.11654 |0.1424% |0.23064 | 0.06444 |0.18482 |0.07430 | 0.12261 | 0.26698
P = P+ prAy + 1, Tahle 2
P2 = il + Pl + 15, )] The coefficients of the matrix of full costs
. . . Consumers-
where p;=(pl,..,p}) — vector row of prices industries
of basic products; p2=(p12,‘..,p3) — vector 1 2 7 4 5 B 7 8
row value of destroyed units of pollutants; |Producers:
n =(r11,...,r,,1) — vector row of coefficients of |industries
conditional clean production of the main 1 1.3307 | 0.0475 | 0.1538 | 0.0488 | 0.0675 | 0.0958 | 0.0847 | 0.0522
o . — 2 2\ _ -
P;;?d,““tlon’f’z —(d’%t’_-"v’n 1) | vector éowt,of co ; 2 0.0897 | 1.2053 | 0.1923 | 0.5032 | 0.1576 | 0.1698 | 0.1804 | 0.0548
erricients of conditional clean production o
auxiliary production p 3 0.5337 | 0.4052 | 1.6308 | 0.4185 | 0.6342 | 0.9659 | 0.4328 | 0.2588
For model (2) the corresponding dual 4 0.0631 | 0.1551 | 0.1049 | 1.1840 | 0.2213 | 0.0854 | 0.1104 | 0.0542
model of price dependencies will have the 5 0.0045 | 0.0078 | 0.0072 | 0.0359 | 1.0482 | 0.0074 | 0.0069 | 0.0060
form: B 0.0119 | 0.0178 | 0.0160 | 0.0182 | 0.0207 | 1.2321 | 0.0255 | 0.0228
D= pA+ potT, 7 0.0893 | 0.1181 | 0.0962 | 0.0687 | 0.0659 | 0.0706 | 1.104% | 0.0468
Dot = Pl Dot (10) 8 0.4197 | 0.4064 | 0.6037 | 0.3634 | 0.5378 | 0.4982 | 0.3803 | 1.4810
where p=(pi,...,p,) — the vector row of pric- - . Table 3
es of basic products; p,,; — cost of destruction The coefficients of the matrix B+A5
of a unit of greenhouse gases; r=(r1,...,r,,) - Consumers-
vector-row of coefficients of conditionally- industries
clean production of the main production. 1 2 3 4 5 B 7 8
The vector-row of conditionally cleaner |Producers
coefficients can be found from the condition: |industries
1 1.3318 | 0.0497 | 0.1561 | 0.0579 | 0.0703 | 0.0748 | 0.0665 | 0.0530
Z; =155, 2 0.0923 | 1.2104 | 0.1976 | 0.5295 | 0.1642 | 0.1735 | 0.1847 | 0.0568
where . is the coefficient of value-added of 3 0.5451 | 0.4277 | 1.6544 | 0.5345 | 0.6631 | 0.9826 | 0.4516 | 0.2674
productg of the j -industry basic production 4 0.0665 | 0.1617 | 0.1118 | 1.2180 | 0.2298 | 0.0903 | 0.1159 | 0.0567
that includes depreciation, remuneration of 5 0.0047 | 0.0081 | 0.0075 | 0.0374 | 1.0486 | 0.0076 | 0.0072 | 0.0061
labor and additional product. It is worth ] 0.0121 | 0.0181 | 0.0163 | 0.0197 | 0.0211 | 1.2323 | 0.0257 | 0.0229
noting that in this model prices for basic 7 0.0901 | 0.1197 | 0.0979 | 0.0768 | 0.0679 | 0.0718 | 1.1056 | 0.0474
products are shown in non-monetary items,
but are price indexes 8 0.4245 | 0.4158 | 0.6135 | 0.4116 | 0.5498 | 0.5051 | 0.3881 | 1.4846

4
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Finding prices from correlations (10), it is possible
to come to the conclusion that the cost of eliminating
pollutants can be found following:

Ea ) 1

Punt =7 L — 1—w m (11)
or according to (3):
u

Pui=7(B+AB)-—— (12)

1-w’

Using the data of the inter-branch for 2016 it is pos-
sible to calculate p,.;:

u

P = r(B+AB)——=0.12264. (13)

1-w

According to [3] it is possible to assume that the output
of indestructible pollutants y,,, is «technological emissions»
and in some sense proportional to destroyed pollutants x,.,;,
where a coefficient of proportion & is an indicator of the
of technology pollution:

Yt = kX, B20. (14)

The ecological tax can be calculated in particular as
a fee for «technological emissions»:

€= DnitlYnn = kpn+1xn+1~ (15)
Substituting the corresponding expressions, found before-

hand, it is possible to come to the conclusion that the value
of the environmental tax can be found the following way:

—k uo
e= 7(B+AB)W'X (16)
or
—k uo
e= 7(B+AB)WX
A ) 17
x| E—- EETy— 7 (17)

This expression, using the formula (3), can be writ-
ten like this:

uo

e=k7(B+AB)mX

B BuvB 18
% “14k-w-ovBu)? (18)
It is obviously, that:
B AB uo uo
(B+AB) i h )" Tk’
that is why:
fr 2" 19
M 0 ? (9

what can be considered the lower limit of ecological tax
To reduce the ecological tax, the enterprise is interested
in reducing its indicator of technology pollution k.

So, in particular, when the limiting case of the pollution
indicator of technologies is equal to 1, it corresponds to
100 % pollution, the calculation of the size of ecologi-
cal tax according to the formula (16) can be carried out
the next way:

uo

€=T(B+A3)m'x.

(20)

Counting the size of ecological tax after this formula,
according to the data of 2016, it is possible to find that
in the limit case, the amount of ecological tax revenues
would be 6 billion 691 million 466 thousand 436 UAH
69 coins. At the rate of pollution £=0.5 the amount of
revenues would be 4 billion 521 million 613 thousand
870 UAH 07 coins. At £=0.2 — 2 billion 291 million
960 thousand 618 UAH 98 coins. At £ =0.1 — 1 billion
258 million 40 thousand 184 UAH 28 coins. In 2016, the
tax rate for CO4 emissions was 0.41 UAH per ton. Thus, in
case of emissions from stationary sources in the amount of
150581 thousand tons, we find the amount of tax revenues
in the amount of 61 million 738 thousand 210 UAH. It
can be concluded that taking into account the contamina-
tion of technologies, it is possible to increase tax revenues
to the state budget.

7. SWOT analysis of research results

Strengths. The strong point in the research is the ex-
plicit formulation of a formula for finding or evaluating
of ecological tax size depending on the pollution of the
technology.

Weaknesses. The weak point is that not all of the sta-
tistical data required for calculations after the models are
available. Some of them need to be calculated on the basis
of available statistical data, which may lead to certain errors
in the results of the calculations.

Opportunities. Opportunities for further research are
the calculation of the value of ecological tax on the basis
of real prices that will allow taxing companies in various
sectors of the economy efficiently. This will increase tax
revenues to the state budget due to a more adequate cal-
culation of the ecological tax.

Threats. Threats for the results of the carried researches
are that the ecological tax rate depends on a large extent
on inter-branch balance data and ecological balance indica-
tors. These indicators change every year, so the amount
of environmental tax will change.

1. The research of the modified Leontief-Ford model
was conducted taking into account the new greenhouse
gas elimination industry. It is possible to conclude that
the proposed model provides benefits when calculating
the payment for pollution. After all, when calculating the
environmental tax is considered that it comes forward as
a fee for «technological emissions».

2. Calculations based on the inter-branch balance table
for 2016 are made. As a result of the calculations, the
coefficients of the cost matrix of products of each of the
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8 industries per unit of greenhouse gas utilization in the
equivalent of CO,, were obtained, as well as the full cost
matrix B and the matrix of incremental direct costs in
the introduction of a new industry AB. The size that can
be considered as the lower ecological tax is found.

3. Explicit formulas for finding or estimating the value
of the ecological tax depending on the contamination of
the technology and the introduction of the tax rate are
obtained. It also takes into account the pollution of produc-
tion, contributes to a more rational use of the environment
and, accordingly, reduction of greenhouse gas emissions into
the atmosphere. After all, in order to reduce the ecological
tax, the company is interested in reducing its indicator
of technology pollution.
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